Influence of heat on platelet biochemistry, structure, and function.
The present investigation has evaluated the influence of temperatures ranging from 37 degrees C to 45 degrees C for intervals of 30, 60, and 90 minutes on the biochemistry, morphology, and function of human platelets. Exposure to temperatures up to 43 degrees C for an hour did not significantly alter platelet morphology or physiologic response to aggregating agents. Samples of platelets heated at 43 degrees for 60 minutes lost their ability to aggregate in response to arachidonate, but sensitivity was restored by pretreatment with epinephrine. Platelets heated to 45 degrees C for 90 minutes were converted from discs to spheres and failed to aggregate in response to all agonists, whether or not they were pretreated with epinephrine. The platelets heated at 45 degrees C for 90 minutes could adhere to formvar or denuded subendothelium but were unable to extend pseudopods or to spread. They maintained normal levels of adenine nucleotides and serotonin but failed to secrete these products on stimulation. Studies with fibrinogen coupled to gold (Fgn/Au) revealed only a few particles bound to glycoprotein IIb-IIIa (GPIIb-IIIa) on platelets heated at 43 degrees C for 90 minutes. Ligands that did bind to GPIIb-IIIa were transported to the open canalicular system. Biochemical studies demonstrated normal synthesis of thromboxane B2 and calcium flux by platelets heated at 45 degrees C for 90 minutes. Polyacrylamide gels of platelets heated at 45 degrees C for 90 minutes showed an increase in talin incorporation into heated platelet cytoskeletons but no increase in filamentous actin. The findings indicate that impaired function of heated platelets is due to the influence of heat on cytoskeletal proteins important for pseudopod extension, shape change, expression of GPIIb-IIIa, or other surface membrane receptors and secretion, but that impaired function is not due to inhibition of biochemical systems involved in activation events.